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DETAILED ACTIONS 
Claim Rejections - 35 U.S.C. 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious- 
ness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 - 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tu et al. 
(US 6,486,033 B1 ) in view of Wu (US 5,679,601 ). 

3. Regarding Claim 1,Tu et al. disclose a method wherein a nitride sealing layer (first layer) 
(Figure 8) (24) (Col. 4, lines 20 - 25) is formed overlying an oxide (Col. 3, lines 36 - 38) layer 
in a contact opening of an integrated circuit, the method comprising: 

forming a second layer of nitride (Col. 4, lines 27 - 30) (28) (Figure 8) overlaying the first 
nitride layer (24) and without any intervening layers between the first and second nitride 
layers to form a sealing layer, and further overlaying an exposed portion of the substrate 
and sidewalls of the opening (Figure 8). 

Tu et al. do not disclose using RIE etch without a mask to remove a portion of the second 
nitride layer adjacent the surface of the substrate in the contact opening without removing 
portions of the second nitride layer covering the sidewalls of the contact opening. Wu dis- 
closes (Col. 4, lines 3-5) that RIE (without a mask) is used to remove portions of the nitride 
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In the adjacent areas without removing portions of the nitride covering sidewalls. It would 
have then been obvious to one of ordinary skill in the art at the time of the invention to 
combine the RIE procedures of Wu with Tu et al. to obtain an efficient means for obtaining a 
sealing nitride layer residing on sidewalls and oxide. 

4. Regarding Claim 2, Tu et al. do not explicitly disclose that the nitride layer is deposited by 
LPCVD. Wu discloses formation of the second nitride layer by LPCVD (Col. 3, line 66 through 
Col. 4, line 3). It would have been obvious to combine Wu and Tu et al. to obtain uniform and 
higher deposition rate films. 

5. Regarding Claim 3, Tu et al. do not disclose that the second nitride layer is formed by 
plasma enhanced chemical vapor deposition (PECVD). However, Wu discloses that PECVD 
(Col. 3, lines 66 - 67, Col. 4, lines 1 - 5) is used to form the second sealing nitride layer (22) 
(Figure 6). Hence, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine Wu and Tu et al. to obtain a PECVD nitride layer of controlled 
density to reduce indiffusion of contaminants to the active device area. 

6. Regarding Claim 4, Tu et al. disclose (Figure 8) that a portion of the first nitride layer 
(24) remains overlying the oxide (Col. 3, lines 36 - 38) after RIE (etching) is applied. 

7. Regarding Claims 5 and 6, neither Tu et al. nor Wu disclose the times required to per- 
form the task of removing the nitride overlaying the surface of the substrate without removing 
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portions of the nitride layer overlaying portions of the sidewalls during RIE. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to adjust the times 
of etch to avoid removing all of the layer from sidewalls. Since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimal or working 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

8. Regarding Claim 7, as discussed previously, Tu et al. disclose a method for forming 

an integrated circuit, the method comprising: 

forming a layer of oxide over a surface of a substrate (Col. 3, lines 36 - 38), 

forming a first layer of nitride (24) (Figure 8) (Col. 4, lines 20 - 25) overlaying the oxide, 

forming a contact opening through the first layer of nitride and oxide layer (Col. 4, lines 22 

- 25) to "expose" a portion of the substrate, and 

forming a second layer of nitride (28) overlaying the first layer of nitride (24), the second 

layer of nitride also overlaying the "exposed" portion of the surface of the substrate in the 

contact opening and sidewalls of the contact opening. 

Tu et al. do not disclose using RIE etch without a mask to remove a portion of the second 
nitride layer adjacent the surface of the substrate in the contact opening without removing 
portions of the second nitride layer covering the sidewalls of the contact opening and without 
removing portions of the first nitride layer overlaying the oxide layer. Tu et al. do disclose 
(Col. 4, lines 35 - 38) that "etching" is done, after second nitride deposition, to form contact 
openings in the memory section (7) (right side, Figure 8) Wu discloses (Col. 4, lines 3-5) 
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that RIE (without a mask) is used to remove portions of the nitride in the adjacent areas 
without removing portions of the nitride covering sidewalls (Figure 7) and that the oxide layer 
(12) is sealed by the first and second nitride layers (14/22) (Figures 4 - 6). It would have then 
been obvious to one of ordinary skill in the art at the time of the invention to combine the RIE 
procedures of Wu with Tu et al. to obtain a sealing nitride layer residing on sidewalls of the 
gate layers. 

Neither Tu et al. nor Wu disclose the times required to perform the task of removing the 
nitride overlaying the surface of the substrate without removing portions of the nitride layer 
overlaying portions of the sidewalls during RIE. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to adjust the times of etch to avoid removing all of 
the layer from sidewalls. Since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimal or working ranges involves only routine 
skill in the art. In re Aller, 105 USPQ 233. 

9. Regarding Claim 8, Tu et al. disclose (Col. 4, lines 23 - 25) that the contact open- 
ings through the nitride and oxide layers are done with a dry etch with one photoresist mask. 

10. Regarding Claim 9, Tu et al. disclose (Col. 3, lines 36 -38) the formation of a thermally 
grown oxide layer. 

11 Regarding Claim 10, Tu et al. disclose that functional devices within the integrated circuit 
are formed with a thermal oxide as the interfacial layer, but do not disclose that the oxide 
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layer is "deposited." The formation of oxide layers by deposition is extremely well known in 
the art and commercial equipment readily available (for example, Applied Materials, Novellus, 
Lam Research and others). Therefore, it would have been obvious to one of routine skill in 
the art at the time of the invention to utilize deposited films of oxide for efficiency in the 
production process. 

12. Regarding Claim 1 1 , Tu et al. do not disclose that the first and second nitride layers are 
formed by LPCVD. Wu discloses that the first nitride layer (14) is formed by LPCVD (Col. 3, 
lines 23 - 25) and that the second nitride layer (22) is formed by LPCVD (Col. 3, line 66 
through Col. 4, line 3). It would have then been obvious to combine Wu with Tu et al. to ob- 
tain uniform nitride films. 

13. Regarding Claim 12, Tu et al. disclose that functional devices within the 
integrated circuit are formed with LPCVD nitride layers. It would be obvious that PECVD 
could also be used to form the first and second layers of nitride, since both techniques 
produce a layer by CVD. In addition, commercial machines (Applied Materials, Novellus) 
are readily available in the art for plasma enhanced deposition. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to form both 
nitride layers by PECVD to obtain high deposition rate films. 

14. Claims 14 - 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Tu et al. in view of Wu, Leung et al: (US 6,573, 548 B2) and Wolf et al. ("Silicon Processing 
for the VLSI Era, Vol. 1 : Process Technology," Lattice Press, Sunset Beach, CA (1986), pp. 
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323 - 324). 

15. Regarding Claim 14, Tu et al. disclose a method for forming semiconductor 
devices in an integrated circuit comprising: 

forming a plurality of device regions in a substrate adjacent a surface of the 
substrate (Col. 2, lines 19-24), 

forming an oxide layer over a surface of a substrate (Col. 3, lines 36 - 38), 

patterning the oxide layer to expose pre-selected portions of the surface of the 
substrate (Figure 3), 

forming a first layer of nitride overlaying the oxide and exposed portions of the 
surface of the substrate (Col. 4, lines 20 - 22), 

implanting ions (Col. 4, lines 25 - 27) into the substrate to form source/drain device 
regions, wherein remaining portions of the oxide under the nitride selectively stop ions 
from entering the substrate to selectively define edges of the device regions (See Figure 
8), 

forming contact openings (Col. 4, lines 35 - 38) to expose a portion of the device 
regions containing first and second conductivity types (Figure 8, right side, substrate 
and implanted area), and 

forming a second layer of nitride (28) (Figure 8) over the first layer of nitride, the second 
layer of nitride also overlaying exposed portions of device regions in contact openings and 
sidewalls of each of the contact openings. 
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Tu et al. do not disclose using RIE etch to remove a portion of the second nitride layer 
adjacent the surface of the substrate in the contact opening without removing all portions of 
the second nitride layer covering the^sidewalls of the contact opening and without removing 
portions of the first nitride layer overlaying the oxide layer, so that the oxide layer remains 
sealed by the first and second layers. Wu discloses (Col. 4, lines 3-5) that RIE is used to 
remove portions of the nitride in the adjacent areas without removing portions of the nitride 
covering sidewalls (Figure 7) and that the oxide layer (12) is sealed by the first and second 
nitride layers (14/22) (Figures 4 - 6). It would have then been obvious to one of ordinary skill 
in the art at the time of the invention to combine the RIE procedures of Wu with Tu et al. to 
obtain a sealing nitride layer residing on sidewalls of the gate layers. 

Neither Tu et al. nor Wu disclose the times required to perform the task of removing the 
nitride overlaying the surface of the substrate without removing portions of the nitride layer 
overlaying portions of the sidewalls during RIE. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to adjust the times of etch to avoid removing all of 
the layer from sidewalls. Since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimal or working ranges involves only routine 
skill in the art. In re Aller, 105 USPQ 233. 

Further, Tu et al. do not disclose a device region in a substrate of first conductivity type 
(n-type) and implantation of ions of second conductivity type (p-type) to form device regions. 
However, formation of devices using p-implants into n-type substrates or well regions is well 
known in the art. Leung et al. disclose (Figure 3N) that p type ions are implanted into an n- 
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type device region (301 1 ) to form a p-type device region (3036) for a memory cell appli- 
cation. It would have been obvious to one of ordinary skill in the art at the time of the inven- 
tion to combine Leung et al. with Tu et al. to obtain a functional device within an integrated 
circuit. 

Additionally, Tu et al. do not disclose that implants are done through the nitride layer. 
Surface layers are well known in the art (Wolf et al., p. 323, 1 st para, under " Implanting 
Through Surface Layers") to provide a barrier for metals and other impurities introduced 
during processing, as well as forming spacer regions. Hence, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to combine Wolf et al. with Tu et al. 
to provide a protective screen against metallic or other impurity contamination and to allow 
implants through the nitride spacer regions. 

16. Regarding Claim 15, Tu et al. disclose (Col. 4, lines 23 - 25) that the contact open- 
ings through the nitride and oxide layers are done with a dry etch with one photoresist mask. 

17. Regarding Claim 16, Tu et al. do not disclose that the first and second nitride layers are 
formed by LPCVD. Wu discloses that the first nitride layer (14) is formed by LPCVD (Col. 3, 
lines 23 - 25) and that the second nitride layer (22) is formed by LPCVD (Col. 3, line 66 
through Col. 4, line 3). It would have then been obvious to combine Wu with Tu et al. to ob- 
tain uniform nitride films. 

18. Regarding Claim 17, Tu et al. disclose that functional devices within the integrated circuit 
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are formed with LPCVD nitride layers. It would be obvious that PECVD could also be used to 
form the first and second layers of nitride, since both techniques produce a layer by CVD. In 
addition, commercial machines (Applied Materials, Novellus) are readily available in the art for 
plasma enhanced deposition. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to form bothnitride layers by PECVD to obtain high depo- 
sition rate films. 

Response to Arguments 

19. Arguments of Applicant with regard to Claims have been carefully considered, but 
these are considered to be unpersuasive. In regard to arguments (p. 7, Response) by 
Applicant that an RIE etch will remove nitride from other parts of the circuit, Applicant is 
correct in stating that small amounts will indeed be removed, as would be the case for the 
instant invention. The oxide (50) is deposited after nitride processing (Col. 4, lines 31 - 
33) and commentary regarding RIE is incorrect. Applicant has ignored the Wu reference 
and the combination of Tu et al. and Wu. Wu discloses an RIE etch of silicon nitride 
without removing portions covering sidewalls (Col. 4, lines 3-5). The combination of Wu 
and Tu et al. read on the limitations of Claim 1 . 

Similarly, arguments with respect to Claim 7 are not correct, as discussed above, and the 
rejection remains. 

In regard to Claim 14, Applicant is correct in stating (p. TO, Response) that spacers are 
used at edges, but incorrect in asserting that spacers are used to define source/drain 
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regions at some distance from the gate, since extensions or LDD regions are formed which are 
not at a distance. Hence, implants are done through the nitride in a routine fashion, in agree- 
ment with the limitation of the instant application. 



Conclusions 

20. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Thomas Magee, whose telephone number is (571) 272 
1658. The Examiner can normally be reached on Monday through Friday from 8:30AM 
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the 
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examiner's supervisor, Eddie Lee, can be reached on (571) 272-1732. The fax 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 
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